gated K ϩ channels can assemble with other channels from the same subfamily but not with members of different subfamilies. The T1 domain crystallizes as a tetramer with a narrow hole that runs through the center leading to the possibility that the T1 pore is a continuation of the ion channel pore and thus participates in ion permeation and channel gating (Kreusch et al., 1998) . If the T1 domain, however, juxtaposes the cytoplasmic face of the transmembrane domain, there would leave little room for the sizable C-terminal cytoplasmic tail that continues after S6. In addition, that location would place the T1 domain in the direct path of the N-terminal inactivation ball from reaching the inner mouth of the pore.
Nonetheless, a role in channel gating is suggested by mutations in T1 that alter the gating properties of volt- is that the T1 domain still contacts the transmembrane Mechanically, one can imagine a number of mechadomain in a way that leaves enough room for ions and nisms that might serve to couple the movement in S4 the inactivation ball to enter through the window. This to the activation gates. One possibility is that the 180Њ would be consistent with evidence that the T1 domain rotation of S4 is transmitted through the S4-S5 linker is a target for second messengers that modulate potasas a torque or a twist in the cord. An attractive aspect sium channels (Cachero et al.
, 1998). of this model is the similarity in the voltage-sensing
Slow Inactivation in and around the Pore mechanism-a twisting in S4-and the activation gating Though the precise mechanism of C-type inactivation mechanism-a twisting in S6. Alternatively, could they is unknown, several observations suggest that the be coupled like cogwheels in a machine? It is also possimechanism involves a partial collapse of the selectivity ble that outward extrusion of S4 allows the activation filter in the pore (for review, see Yellen, 1998). More gates to open. recent evidence suggests that C-type inactivation may Gating and the Cytoplasmic T1 Domain occur in two steps. In the first step, termed P-type inactiDoes gating concern only the transmembrane domains? vation, the outer mouth of the pore closes. In the second There has recently been considerable discussion in the step, the closure of the outer gates is stabilized by an field as to a possible role of the N-terminal T1 domain interaction with the extruded S4 segment to reach what in gating. The T1 tetramerization domain resides begenerally has been described before as the C-type inactween the N-terminal inactivation "ball" and S1 and was We are becoming increasingly familiar with the parts that comprise a voltage-gated K ϩ channel. The next major objective will be to understand how these different parts-the selectivity filter, the gates, the voltage sensor, the T1 domain, and others-operate together. Once these long-standing questions are "settled," we will have a completed picture of how a voltage-gated ion channel works.
